Dopaminergic modulation of impulsive decision making in the rat insular cortex.
Neuroimaging studies have implicated the insular cortex in cognitive processes including decision making. Nonetheless, little is known about the mechanisms by which the insula contributes to impulsive decision making. In this regard, the dopamine system is known to be importantly involved in decision making processes, including impulsive decision making. The aim of the current set of experiments was to further elucidate the importance of dopamine signaling in the agranular insular cortex in impulsive decision making. This compartment of the insular cortex is highly interconnected with brain areas such as the medial prefrontal cortex, amygdala and ventral striatum which are implicated in decision making processes. Male rats were trained in a delay-discounting task and upon stable baseline performance implanted with bilateral cannulae in the agranular insular cortex. Intracranial infusions of the dopamine D1 receptor antagonist SCH23390 and dopamine D2 receptor antagonist eticlopride revealed that particularly blocking dopamine D1 receptors centered on the insular cortex promoted impulsive decision making. Together, the present results demonstrate an important role of the agranular insular cortex in impulsive decision making and, more specifically, highlight the contribution of dopamine D1-like receptors.